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METHOD AND COMPOSITION FOR PROVIDING REPULPABLE 
MOISTURE VAPOR BARRIER COATING FOR FLEXIBLE PACKAGING 

5 TECHNICAL FIELD 

The present invention relates to a method and 
compositions for providing a repulpable moisture 
vapor barrier coating for flexible packaging as well 
as to a flexible packaging provided with such 

10 coating. More particularly , the invention is 

concerned with a method for reprocessing a flexible 
packaging material having a moisture vapor barrier 
coating thereon, wherein the coating is permitted to 
be mixed with cellulose fibers to constitute a pulp, 

15 allowing the fibers to be adapted to make up a pulp. 

The invention is also concerned with a flexible 
packaging which is provided with a coating enabling 
it to be reprocessed into valuable paper products. 

It is current practice to add a film of 

20 polyethylene, a wax coating or a polyvinylidene 
chloride (PVDC) coating on a paper substrate or 
between two sheets of paper, the paper substrate and 
the sheets of paper being referred to as liners, in 
order to obtain a moisture vapor barrier flexible 

25 packaging. Presently, all these moisture barrier 
coatings are considered to be non repulpable. 

Other resins are also used to give flexible 
packaging materials having a low moisture vapor 
transmission rate, such as polyacrylates , polyvinyl 

30 acetates, and the like. However, for the same 
barrier performances, they are more expensive than 
coatings based on wax, polyethylene and 
polyvinylidene chloride . 

Moisture barrier coatings which are present in 

35 moisture barrier packaging materials are considered 
by recycling (repulping) mills to be non-repulpable, 
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mainly because they introduce quality problems in the 
fiber recovery process , either by upsetting the 
process (plugging the screen) or by contaminating the 
finished product. 
5 Presently, more than 20% of all papers and 

cardboards produced in the world are laminated as 
indicated above, which give products that are 
incompatible with the industry of recycling. 

One drawback with polyethylene, wax or PVDC 

10 coated packaging is that they are difficult to 
reprocess or recycle and must usually be discarded. 
The disposal of moisture barrier packaging materials 
has become an important issue for paper mills and 
their customers. Repulping (recycling) these 

15 materials poses special problems to the industry. 

The moisture barrier presents a challenge in 
recovering the useful fiber from these packaging 
materials, and most recycle mills are unable to 
overcome the problem of repulping them. Presently, 

20 nearly all of these moisture barrier packaging 
materials are disposed of in landfills and are not 
repulpable. 

On the other hand, reprocessing of wood fiber 
based packaging constitutes an important source of 

25 wood fibers. Furthermore, because of the above 
difficulties, these materials must usually be 
discarded and with recent concerns over environmental 
problems, this is not acceptable. Reprocessing of 
wood fiber based packaging is an increasingly 

30 important source of wood fibers, and the wastage of 
high quality and costly fibers is no longer 
tolerable, since the latter represent millions of 
tons of waste material.. 

Two methods are normally used for reprocessing 

35 wood fibers. The first method involves the breaking 
up of the source of wood fibers, such as those 
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present in a packaging material, into constituent 
fibers as a result of repulping, while any other 
material is screened away by means of conventional 
equipment. The second method involves the breaking 
5 up of the packaging in such a way that any additional 
material such as a coating would break up into tiny 
pieces less than 1.6 mm which would pass through the 
screen with the fibers to constitute a pulp. This 
second method is normally carried oijt with additional 
10 equipment and/or chemicals, which makes it quite 
expensive. 

Unfortunately, none of the resins of the prior 
art with or without wax which are used to provide 
coatings for flexible packaging can be reprocessed 

15 without additional manufacturing steps, with the 
result that recyclability is difficult. In addition, 
the presence of wax in the moisture vapor barrier 
coating lowers the usable pulp yield and therefore 
increases the amount of waste. 

20 In the repulping process, wax based barriers 

break up into very tiny particles (less than 0.7 mm) 
which pass through the screen and end up in the pulp 
which is sent to the paper machine, as well as in the 
white water. Problems associated with repulping wax 

25 based barriers are the following: 

- the wax particles plug up the felts ; 

- the wax particles gum up the can dryer causing 
paper breaking; 

- wax ends up at the surface of the product 
30 being made resulting in surface and printing problems 

and causing stickles in the finished product; and 

- lowering of the usable pulp yield. 

On the other hand, when polyethylene is used 
as the vapor barrier coating, while in the repulper, 
35 it breaks up into large pieces of film whose sizes 
range from about 0.3 cm to 2.5 cm long. Polyethylene 
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causes screen plugging, requires downtime to clean 
and generate solid waste. 

The problems associated with polyvinylidene 
chloride barrier coatings are generally the same as 
5 those found when the barrier coatings are made of 
polyethylene . 

Since PVDC has the advantage of providing a 
coating with excellent vapor barrier, good oxygen 
barrier, as well as chemical resistance properties at 

10 a relatively low cost, it would be commercially 
beneficial for the manufacture of paper rolls or the 
like to be able to rely on a flexible packaging 
including a PVDC coating that can be completely 
recycled and reprocessed. 

15 However, with the present state of the art, 

any attempt to modify the repulpability of PVDC and 
other types of resins, by adding materials or 
treating the packaging to increase the hardness of 
the film, would result in a tremendous loss of the 

20 barrier properties, which is of course not 
acceptable . 

Coatings based on PVDC are known, for example 
as taught in UK 1,583,947 published February 4, 1981, 
inventor Frederic Douglas Hough. However, these 

25 coatings are used on paper to produce a transfer 
sheet. The Patent is mute with respect to the 
recycling of this coated paper, and gives no 
directive to produce a coating which can be repulped 
along with the paper fibers. 

30 UK 2,039,7 89 published August 10, 1980, 

inventor Adrian Neville Fellows, describes the 
preparation of a dielectric coating from a dispersion 
of an electrically insulating polymer and a water 
dispersible smectite clay. There is no teaching in 

35 this Patent of providing a coating which is 
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characterized by being water vapor impermeable, while 
being repulpable when broken into a pulp mixture. 

Richard M. Podhajny in "The Search for 
Alternative Moisture-Barrier Coatings" , Converting 
5 Magazine®' August 1995, suggest that alternatives to 
PVDC are urgently needed because of the polluting 
character of PVDC when allowed to be disposed in 
waste stream- In spite of the fact that PVDC 
coatings, with or without additives, are known, it 

10 will thus appear that a suitable formulation wherein 
the coating will remain with the pulp when recycling 
and therefore will not pollute the environment, has 
not yet been achieved. 

At the present rate, it will not be possible 

15 to maintain the traditional rate of supplying paper 
source from forests, and means will have to be found 
to obtain sufficient fibers to meet the demand. 

DISCLOSURE 

20 It is therefore an object of the present 

invention to provide a modified repulpable moisture 
vapor barrier polyvinylidene chloride coating for 
flexible packaging which would give recyclable and/or 
screenable packaging, and which constitutes an 

25 excellent moisture vapor barrier and oxygen barrier, 
has excellent chemical resistance properties and 
which provides excellent bond strength for paper 
lamination. 

It is another object of the present invention 
30 to provide a modified repulpable polyvinylidene 
chloride coating which, when applied to paper or 
liner board, provides an adequate moisture vapor 
barrier and does not interfere with the repulping 
process, the paper machine or the finished product - 
3 5 It is another object of the present invention 

to provide a modified repulpable polyvinylidene 
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chloride coating which, upon repulping, will break up 
into small pieces, preferably smaller than 1.6 mm and 
will defiber very easily thereby minimizing the 
amount of rejects . 
5 It is yet another object of the present 

invention to provide a moisture vapor barrier coating 
which when broken up will give particles that will 
pass through the screen and will be dispersed within 
the fibers. 

10 It is yet another object of the invention to 

provide a modified repulpable polyvinylidene chloride 
coating that does not generate solid waste upon 
recycling, which does not dissolve in process water 
and does not contribute to BOD (biological oxygen 

15 demand) in the effluent, and which produces particles 
that are inert and are not reactivated by heat. 

It is another object of the present invention 
to provide a commercially feasible modified 
repulpable barrier coating, such as one based on 

20 PVDC, and which has generally the same barrier 
properties and at least nearly the same adhesion on 
paper as non-modified barrier coating, and which, in 
addition to being easily recovered, is repulpable at 
low cost. 

25 It is yet another object of the present 

invention to provide a coating composition for 
flexible packaging having improved current rheology 
so as to improve the flow properties and to prevent 
the coating from penetrating into porous papers such 

30 as is the case with the low shear viscosity PVDC 
currently used. 

It is another object of the present invention 
to provide a barrier coating which does not require 
the use of complex equipment which implies an 

35 associated chemical treatment when recovering virgin 
fibers . 
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It. is another object of the present invention 
to provide a flexible barrier coating which can be 
laminated on a paper base layer without using glue. 

In accordance with the invention there is 
5 provided a composition for providing a repulpable 
moisture vapor barrier for flexible packaging 
material, which comprises a polymer emulsion wherein 
the polymer in the emulsion has a mean particle size 
distribution finer than about 10|i and an additive 

10 consisting of a particulate material having a mean 
particle size about 10|a and which is capable of 
interstitial combination with the polymer particles 
and of giving a coating on the flexible packaging 
material which preserves the moisture vapor barrier 

15 properties provided by the polymer and which upon 
repulping breaks up into pieces generally smaller 
than a about 1.6 mm The pH of the composition should 
be such as to enable the coating to break up into 
pieces generally smaller than 1.6 mm. 

20 Also according to the invention, there is 

provided a method for reprocessing a flexible paper 
packaging material having a moisture vapor barrier 
coating thereon, wherein the packaging material is 
broken up into constituent fibers and particles of 

25 coating. According to the method of the invention, 
the coating comprises a mixture containing 
polyvinylidene chloride and an additive in 
particulate form which is capable of interstitial 
combination with particles of polyvinylidene chloride 

30 and of giving a coating on the flexible paper 
packaging material which preserves moisture vapor 
barrier properties provided by the polyvinylidene 
chloride. The method includes breaking up the 
packaging material including the coating into 

35 particles of which at least about 95% are generally 
smaller than 1.6 mm, screening and separating any 
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particles larger than 1.6 mm, and producing a pulp 
from the remaining particles. 

Although many polymers could be used to 
produce the vapor barrier coating according to the 
5 invention, as it is well known to those skilled in 
the art, preferred polymers include polyvinylidene 
chloride, a copolymer of vinylidene chloride, methyl 
methacrylate and acrylonitrile , or mixtures thereof. 

Similarly with respect to the adhesive, the 
10 preferred ones are hydrated aluminum silicate, 
calcium carbonate, a polyvinyl acetate homopolymer, 
and mixtures thereof. 

In practice, the most interesting polymer 
emulsion comprises polyvinylidene chloride. 
15 The preferred polymer in the polymer emulsion 

is polyvinylidene chloride (PVDC) which constitutes 
an excellent barrier against humidity since its 
molecular structure enables to provide crystalline 
regions in which the polymer chains are aligned and 
20 arranged in an orderly manner. As discussed in "The 
Search for Alternative Moisture-Barrier Coatings", 
Converting Magazine®, August 1995, strong and 
interactive bonds are formed in these chains . The 
interactions between H and CI atoms are responsible 
* 25 for the strong attractions between chains of PVDC, 
forming a dense, tridimensional crystalline network. 

When repulping in a standard crusher, the 
mechanical force applied on the coating is not 
sufficient to break the bonds between these chains 
30 and produce particles smaller than 1.6 mm , since the 
particles obtained are normally larger than 6 mm. 

By adding selected additives to PVDC such as 
hydrated aluminum silicate and calcium carbonate with 
a mean particle size smaller than about 10n, and 
35 choosing a critical pH, crystallinity still remains 
in the composition, but crushing remains possible to 
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produce smaller particles because of the presence of 
the additives. 

As mentioned above, the pH of the solution is 
critical. For example, with hydrated aluminum 

5 silicate, the pH must generally be lower than or 
equal to about 2. With calcium carbonate, the pH 
should normally be between 6 and 7 . 

Obviously, too large a concentration of 
additives would rapidly lower the resistance to 

10 humidity of the vapor barrier formed. It has been 
found that particles with desired fineness can still 
be produced when polyvinyl acetate is used as 
additive. This additive is not as good as hydrated 
aluminum silicate or calcium carbonate to provide a 

15 good repulpable mixture, however, it has less 
negative effect on the impermeability of the vapor 
barrier coating. On the other hand, the combined use 
of polyvinyl acetate and calcium carbonate gives 
excellent results in terms of repulpability and 

20 inpermeability. Other additives which give 

satisfactory results include emulsions of 
polystyrene, polyacrylate, and the like. 

BRIEF DESCRIPTION OF DRAWINGS 

25 The invention is illustrated by means of the 

annexed drawings, it being understood that the 

invention is not limited thereto. In the drawings: 

FIG. 1 represents a paper obtained using 

virgin cellulose fibers; 
30 FIG. 2 represents a paper obtained by 

repulping a flexible packaging having a vapor barrier 

according to the invention; 

FIG. 3 represents a paper as in Fig. 1 wherein 

the vapor barrier is PVDC; and 
35 FIG. 4 represents a paper as in Fig. 1 wherein 

the vapor barrier is polyethylene. 
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MODE FOR C ARRYING OUT THE INVENTION 

It will readily be seen that in practice, the 
coating of the prior art is not repulpable which the 
5 present invention provides a paper, which is 
substantially the equivalent of one produced with 
virgin fibers. 

The invention is further illustrated by means 
of the following examples: 
10 Example 1 

The coating composition is prepared by mixing 
80 parts of a polyvinylidene chloride emulsion sold 
under the trademark SERFENE 2 022 with 20 parts of a 
hydrated aluminum silicate slurry sold under the 
15 trademark OMNIFIL. The pH of the mixture which 
contained 54.5% solid material was adjusted to 2.1 
and a coating using the mixture was formed on a 
flexible packaging paper product. Repulping breaks 
up the coated product into particles smaller than 1.5 
20 mm, which in practice enables all the coating to be 
repulped. 

MVTR (moisture vapor transmission rate, 100% 
R.H., 37.8°C) 25 g/m 2 of coating on liner board: 
15 .g/m 2 /day . 
25 Example 2 

Example 1 was repeated except the OMNIFIL was 
replaced by 10 parts of calcium carbonate sold under 
the trademark PULPRO 3 and 10 parts of a polyvinyl 
acetate homopolymer sold under the trademark DARATACK 
30 7IL. The pH was adjusted to 6-2. The mixture 
contained 55.7% solid material. Repulping resulted 
in particles smaller than 1.2 mm. 

MVTR: 4 g/m 2 /day. 

Example 3 

35 Example 1 was repeated except that 66 parts of 

SERFENE 2022 were used with 27 parts of DARAN SLI 12® 
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, which is a copolymer of vinylidene chloride, methyl 
methacrylate and acrylonitrile, and 7 parts of 
DARATACK 7IL. The pH was adjusted to 2.1. The 
mixture contained 51.5% solid material. Repulping 
5 resulted in particles smaller than 1.5 mm. 

MVTR: 1.5 g/m 2 /day. 

Example 4 

Example 1 was repeated except that 85 parts of 
SERFENE 2022 were used with 15 parts of DARATACK 7IL. 
10 The pH was adjusted to 2.1 and the mixture contained 
50.8% solid material. Repulping resulted in 

particles smaller than 1.5 mm, which enabled all the 
coatings to be repulped. 

MVTR: 4 g/m 2 /day. 
15 Example 5 

Example 1 was repeated except that 7 5 parts of 
SERFENE 2022 were used with 15 parts PULPRO 8 
(trademark for particulate calcium carbonate somewhat 
coarser than PULPRO 3), and 10 parts DARATACK 7IL. 
20 The pH was adjusted to 6.2 and the mixture contained 
58% solid material repulping resulted in particles 
smaller than 1.5 mm. 

MVTR: 8 g/m 2 /day. 

Example 6 

25 Example 1 was repeated except that 7 5 parts of 

SERFENE 2022 were used with 11 parts of PULPRO 8 and 
14 parts of LYTRON 604 (trademark for an emulsion of 
uniform, hard, lightweight, spherical, polystyrene 
polymer particles). The pH of the mixture was 6.1 

30 and contained 54% solid material. Repulping resulted 
in particles smaller than 1.6 mm. 
MVTR: 5 g/m 2 day. 

It will therefore be seen that in all 
examples, the particles are equivalent in size to 
3 5 virgin fibers which means that they can easily be 
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reprocessed and that the moisture vapor transmission 
rate is in practice equivalent to that of PVDC. 

Tests made with paper coated with a 
composition according to the invention showed that 
5 repulping gives about 97% particles smaller than 1.6 
mm after 30 minutes of repulping. 

Obviously, modifications are possible as it 
will readily appear to one skilled in the art without 
departing from the scope and spirit of the present 
10 invention, except as defined in the appended claims. 
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CLAIMS 

1. A composition for providing a repulpable 
moisture vapor barrier for flexible packaging 

5 material, which comprises: 

a polymer emulsion wherein said polymer in 
said emulsion has a particle size distribution 
finer than about 10|i; 

an additive consisting of particulate 

10 material having a mean particle size smaller 

than about 10|i, said particulate material 
capable of interstitial combination with said 
polymer particles and of giving a, coating on 
said flexible packaging material which preserves 

15 moisture vapor barrier properties provided by 

said polymer, and which upon repulping breaks up 
into pieces generally smaller than about 1.6 mm; 
said composition having a pH between about 2 and 
8 and selected so as to enable said coating to 

20 break up into said pieces generally smaller than 

about 1.6 mm. 

2. Composition according to claim 1, wherein 
said polymer is selected from the group 

25 consisting of polyvinylidene chloride, a 

copolymer of vinylidene chloride, methyl 
methacrylate and acrylonitrile, and mixtures 
thereof . 

30 3. Composition according to claim 1, wherein 

said additive is selected from the group 
consisting of hydrated aluminum silicate, 
calcium carbonate, a polyvinyl acetate 

homopolymer, and mixtures thereof. 

35 
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Composition according to claim 1, wherein 
said polymer emulsion comprises polyvinylidene 
chloride. 

Composition according to claim 4, wherein 
said additive consists of a slurry of hydrated 
aluminum silicate, the pH of said composition 
being then adjusted to less than 2. 

Composition according to claim 4, wherein 
said additive comprises calcium carbonate, said 
pH being between about 6 and 7.. 

Composition according to claim 4, wherein 
said additive comprises a polyvinyl acetate 
homopolymer, said pH being about 2*0. 

A composition for providing a repulpable 
moisture vapor barrier coating for flexible 
material, which comprises: 

a polymer emulsion containing 

polyvinylidene chloride, wherein said 

polyvinylidene chloride in said emulsion has a 
mean particle size distribution finer than about 
10\x; 

an additive containing an emulsion of 
particulate hydrated aluminum silicate having a 
mean particle size distribution finer than about 
10\x; 

said composition having a pH of about 2.0; 

said particulate dehydrated aluminum 
silicate being capable of interstitial 
combination with particles of said 

polyvinylidene chloride and of giving a coating 
on said flexible packaging material which 
preserves moisture vapor barrier properties 
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provided by said polyvinylidene chloride, and 
which upon repulping breaks up into pieces 
generally smaller than about 1.6 mm. 

A composition for providing a repulpable 
moisture vapor barrier for flexible packaging 
material, which comprises: 

a polymer emulsion containing 

polyvinylidene chloride, wherein said 

polyvinylidene chloride in said emulsion has a 
mean particle size distribution finer than about 
10|i; 

an additive containing particulate calcium 
carbonate having a mean particle size 
distribution finer than about 10ji; 

said composition having a pH of about 6.0; 

said particulate material being capable of 
interstitial combination with particles of said 
polyvinylidene chloride and of giving a coating 
on said flexible packaging material which 
preserves moisture vapor barrier properties 
provided by said polyvinylidene chloride, and 
which upon repulping breaks up into pieces 
generally smaller than about 1.6 mm. 

Composition according to claim 9, wherein 
said additive additionally contains a polyvinyl 
acetate polymer having substantially the same 
mean particle size distribution as said calcium 
carbonate. 

In a method for reprocessing a flexible 
paper packaging material having a moisture vapor 
barrier coating thereon, wherein said packaging 
material is broken up into constituent fibers 
and particles of said coating, the improvement 
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wherein said coating comprises a mixture 
containing polyvinylidene chloride and an 
additive in particulate form which is capable of 
interstitial combination with particles of said 
polyvinylidene chloride and of giving a coating 
on said flexible paper packaging material which 
preserves moisture vapor barrier properties 
provided by said polyvinylidene chloride, said 
method comprising breaking up said packaging 
material including said coating into particles 
of which at least about 95% are generally 
smaller than 1.6 mm, screening and separating 
any particles larger than 1,6 mm, and producing 
a pulp from remaining particles. 

A flexible paper packaging material having 
a moisture vapor barrier coating thereon, said 
coating comprising a mixture of polyvinylidene 
chloride and an adhesive in particulate form 
which is capable of interstitial combination 
with particles of said polyvinylidene chloride, 
said flexible paper packaging material when 
repulping breaking up into pieces generally 
smaller than 1.6 mm. 



WO 96/22329 



PCT/CA96/00033 




WO 96/22329 



PCT/CA96/00033 




WO 96/22329 



PCT/CA96/00033 




INTERNATIONAL SEARCH REPORT 



lnterm si Application No 



PCT/CA 96/00033 



A p ^ASS.F.^T,ON OF SUBJECT MATTER y ^ niHlVZ* D21H19/58 



Acton*„« to lnttn.inon.1 Pattnl Cla» r.c««ion (IPC) or to both n.t.on.1 claaf.cation and IPC. 

B. FIELDS SEARCHED 

M.mmumdocum.nu.on .etched (*™%»™ $™< M ™ d b " «"»""« on 

IPC 6 C08L C08K C09D D21H 



Documentation searched other than minimum 



documentation to the extent that luch documenti are included in the fields »earc*ed 



Electronic dau base 



consulled'dunng the mtcmaoonal search (name 



of dau base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropnate. of the relevant passages 



TAPPI JOURNAL, 

vol. 66, no. 11, November 1983, ATLANTA, 
GEORGIA, US, 

pages 57-60, XP0O2O01278 

B. ALINCE ET AL.: "Flow behavior of 

pigment blends" 

see the whole document 

DATABASE WPI 

Section Ch, Week 9424 

Derwent Publications Ltd., London, GB, 

Class A82, AN 94-197690 

XPOO20O1279 36 (ojj pApER CQ) ^ 1? May 

1994 

see abstract 

-/- 



Rdevmnt to claim No. 



1,3,6 



1.11,12 



; lined in the continuation of box C. 



patent family member, are listed in i 



of cited 



•a" document ctelming the general rule of the art which it not 

considered to be of particular relevance 
•E' earlier document but published on or alter the international 

filing date 

"L* document winch may throw doubtt on jmcyty daitn(i)or 
which u cited to establish the publication date of another 
citation or other special reason (at specified) 

•O* document referring to an oral disclosure, use, exhibition or 



•P* document published pnor to the international filing date but 
lat er than the priority date claimed 

- of the actual completion of the international search 

23 April 1996 

Name and mailing address of the ISA 

European Patent Office. P.B. 581 S Patentiaan 2 

Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: ( + 31-70)340-3016 



T later document published after the mtenujponal filing date 
or^orujnd^ iu£ not in conflict with the arcane* but 
aJa*™E«Mi* the principle or theory untying the 
invention 

•v' document of particular relevance; the daimed inverawn 
cSSc^cons^ 

involve an inventive step when the document is taken alone 
•V document of particular relevance; the <^f» ed i nv *S° n ^ 
camotbe coSadered to involve an mventive «ep whcrithe 
document ^combined with one or more other such docu- 
TO bong obvious to a person skilled 



Form PCT/ISA/MS (■ 



I ibt*t) (ivly 1992) 



&' document me mber of the same patent family 
Date of mailing of the international search report 

- 9. 05. 96 

Authorized officer 

DE LOS ARCOS. E 

page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern; al Application No 

PCT/CA 96/00033 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO, A, 93 13264 (FLEXPAP 0Y) 8 July 1993 
see page 24, line 20 - page 25, line 21; 
claims; examples 1,7,9 

DE.B.12 67 770 ( FARBWERKE HOECHST AG) 9 
May 1968 
see claims 



1.11,12 



1,11,12 



Form PCT/IS A/210 (continuation of Mooni shwi) (July 1993) 

page 2 of 2 



INTERNATIONAL SEARCH REPORT 



Intern 4l Application No 

PCT/CA 96/G0O33 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(t) 



Publication 



W0-A-9313264 



08-07-93 



AU-B- 
CA-A- 
EP-A- 



3160293 
2126194 
0617748 



28-07-93 
08-07-93 
05-10-94 



DE-B-1267770 



FR-A- 
NL-A- 



1282003 
258391 



30-05-62 



Form PCT/ISA/3II (punt fmUy mm) (July l»M> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



